Novel customisation of a NIM™ EMG tube to bypass distal airway obstruction from a massive retrosternal goitre
Nerve Integrity Monitor Electromyogram tracheal tubes (NIM TM EMG, Medtronic Xomed, Jacksonville, FL, USA) are used to monitor the functional integrity of the recurrent laryngeal nerve intraoperatively, commonly during thyroid surgery 1 . The function of the NIM EMG tube is dependent on its electrodes making contact with the vocal cords. The distance from the tracheal tube tip to the electrodes is between 8-12 cm. Thus a NIM EMG tube must be inserted at a depth between 8-12 cm from the tube tip to the vocal cords in all patients to ensure proper functioning. 
Correspondence
We report a novel customisation of a NIM EMG tube that enables variable placement of the tracheal tube below the vocal cords whilst maintaining laryngeal nerve monitoring capabilities. Written patient consent for publication of this case was obtained.
A 32-year-old female was booked for thyroidectomy for a massive retrosternal goitre. Symptoms included worsening dyspnoea and severe orthopnoea that necessitated sleeping upright to avoid stridor and respiratory distress. She was super morbidly obese with a body mass index (BMI) of 69 kg/m 2 . Computed tomography (CT) demonstrated a goitre with anterior mediastinal extension to the level of the right atrium. The trachea was significantly compressed at the level of the thoracic inlet.
Laryngeal nerve monitoring was requested by the ear, nose and throat surgeons. This would have been difficult to facilitate as the tracheal tube tip needed to be placed 1-2 cm proximal to the carina to completely bypass the tracheal compression of the goitre. The electrodes on a standard NIM EMG tracheal tube would therefore be placed too far inferiorly from the vocal cords to enable laryngeal nerve monitoring. To address this problem a NIM EMG tube was customised. The distance between the vocal cords and the tracheal tube tip's final position just proximal to the carina was measured on the patient's CT scan (approximately 10 cm). The electrodes of the NIM EMG tube were then adjusted proximally to match this distance (Figure 2) .
Following an oral awake fibreoptic intubation, correct positioning of the NIM EMG tube electrodes was confirmed with a videolaryngoscope. Laryngeal nerve monitoring was confirmed with direct testing by the surgeons and enabled successful detection and monitoring of the recurrent laryngeal nerve during the operation.
Customisation of the NIM EMG tube was a straightforward process and did not require technical expertise. The electrode portion wrapping the tracheal tube can be easily peeled off and its position along the tube adjusted. The underlying adhesive enables the electrode to be firmly reattached. In our case, the function of the NIM EMG tube was not affected by this readjustment. This customisation enables a NIM EMG tube to be used in situations where the tracheal tube must be placed deeper than usual to allow the cuff to be placed below the site of an obstruction and still facilitate nerve monitoring.
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